Tissue specific differences in the insulin receptor kinase activated in vitro and in vivo.
We have recently described structural differences between insulin receptors isolated from rat skeletal muscle and liver. In this report we compared their intrinsic kinase activity and their precipitability with antiphosphotyrosine and polyclonal anti-beta-subunit antibodies before and after stimulation by insulin in vitro or in vivo. Liver derived receptors incubated with insulin showed 40-50% less autophosphorylation and exogenous substrate tyrosine kinase activity per insulin binding site than those from muscle, as well as a 50% reduction in the proportion of antiphosphotyrosine precipitable receptors. After tyrosine kinase was maximally activated by iv insulin injection (in vivo), antiphosphotyrosine antibodies precipitated 60% and 38% of insulin receptors from muscle and liver, respectively. Addition of insulin in vitro to in vivo activated receptors increased the proportion of antiphosphotyrosine antibody-precipitable receptors in both tissues but increased the tyrosine kinase activity only in liver-derived receptors, indicating that most activatable insulin receptors reside on the plasmalemma in muscle whereas a significant proportion (35%) of liver receptors are not accessible to insulin in vivo. No tissue specific differences were apparent in the interaction of three site specific anti-beta-subunit antibodies with the receptors. 1) The intrinsic kinase activity per insulin binding site is less in liver than in muscle. This reflects in part the greater proportion of insulin receptors from liver which do not autophosphorylate on tyrosine upon insulin binding. 2) Some insulin receptors can be phosphorylated on tyrosine in vitro without concomitant exogenous tyrosine kinase activation.